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(54) HIGH CORROSION RESISTANT CLAD STEEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material having excellent 
corrosion resistance, mechanical properties and economical efficiency to 
e.g. an oxidative decomposition treatment plant using high-temperature 
high-pressure fluids. 

SOLUTION: In the high corrosion resistant clad steel, carbon steel is 
used as a base material and stainless steel which has a composition 
consisting of <0.02% C, <im Si, <2.0% Mn. 20-27% Cr. 17-45% of 
(Ni+Co). 2-5% of (MO+1/2W). 0.01-0.3% N, 0,1-3% Cu and the balance 
essentially iron and satisfying relation Cr+Ni+Co+2Cu+4.1(Mo+1/2W) 
+24N>62 is used as a cladding material. Further, either or both of <0.01% 
B and <0.5% Zr, one or more kinds among <0.02% Cr, <0A% Al, <0.04% La, 
<0.04% Ce and <0.1% Y. or one or more kinds among <0.5% Ti, <0.8% Nb. < 
1.6% Ta and <1% V can be added to the cladding material. 



■'B - 

r,| 

5 «f 



}.. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner s decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 

rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



(mB:^m^wjf (jp) (12) ^ Ifl 1^ ^2: ^ (A) 

#^2002-69590 
(P2002 ~69590A) 

(43) ^gg g 4^3 msb (2002. 3. 8) 

(SDlnt.Cl.' m^]Bn F I f-?a-h*(#^) 

C 2 2 C 38/00 3 0 2 C 2 2 C 38/00 3 0 2 Z 

38/58 38/58 











OL 


(^ 9 


H) 


(2i)mii#^ 


1$S2000 - 265046( P2000 - 265046) 


(7i)fcbi^A 


000004123 








(22)toMH 


^m2^9n 1 0(2000.9.1) 


(72)^9g# 




-T@ 1 


#2^ 














#2^ 


0 




















(72) 


KM m-m 














iSS^i^T^**l»r2217#43-^ 














100097272 









(54) i^m(D^m ^m-k^^yi^m 



(57) [Mi^) 

^S»^m;t<hb. C:0.0294^.T. S1:l. 
0 %li^T. Mn:2.Q%l^T. Cr:20'-'27%. Ni +€0:17-- 4 5%. M 
o+l/2W:2-'5%f N:0.01'-0.3%. Cu : 0 . 1— 3%^ ^i^?^ . SlSf^ 

Cr+Nl4Co+2Cu+4 .l(Mo+l/2W)+24N^ 62 

^•tiW^Cti. B:0.01^>1T. Zr:0.5%^aT<7)^ 1 ili^ 
±, Ca;0.02%t;.T. Al :0.1%l':^T. La:0.04%tlT. Ce:0. 

T> Nb:0.8%U:iT, Ta:1.6%yT, ViO^^^TO ^ ^ 1 



4 



:*' ' '. 




i ^ KOnfiH 








._i t_. .i. . i^;L->— t": :". 





30 40 50 60 70 80 80 MCH 



1 

X\ C:0.025WT. Si:1.0%yT. Mn:2-0%WT. Cr:20 

--27%. N1+Co:l7^45%. M0+1/2W: 2^ 5%. N:0.01^0.3 

Cr+N1 4<:o42Cu+4.1(Mo+V2W)+24N^62 
^^^^CjQAT? 6tC. mass%Z\ B:0.01%WT. Zr:0.5 

02%l^T. AlrO-lS^t^T. La:0.04%t^T. Ce:0.04%WT. 

ff>f^:il3 isticOjb^/?3(;^tc:i]Qx.r $ 6cc, ti :o. 5%ii^ 

T. Nb:0.8%yT. Ta:1.6%l^:lT, V:l%yT^7) ^ 1 MirU 

[ 0 0 0 n 

[0 00 2] 

WC0^AJi7:)i4-f^(7:);^ t ;^j:Pp^^i LT ^ P - XT .y :7'$ n 
[0 00 3 ] t)K7!)^BfTS(D?Sjg • . 

[0 0 0 4 ] mmm-yv^^c^hmt^fmmt. w^mmih 
w-r^ib^j5i^;ii^cjgr^^^=Wf4-e(7)^>a)7&5. ^t^-c 

[ 0 0 0 5 ] ^ C -C. ;^t}:tt4<DNiS^#^^£^C^ffl $ 

nri^^„ ^/c. ^^>^{b1^:teJ:o'^ • Sib^Kj, >^>>i- 

:3^'j;A:feJ;(>T-^^^^'^AM^b^a^i^)-fe7 ^ :i7XW4 



(2) i|#ga2 0 0 2 - 6 9 5 9 0 

2 

[0 00 6] -ecDfi^. -MCC:^ U -:7'^*J^. »7k^.mSS 
i.c-^^A^p^iX. <^ffll§ig:05iTiS^bLoo^0. +^^cCH:^ 

[0 0 0 7] ^J;iti. mW6-322488-^^i^$StCW>MS56 
r\C:0.0256*rSI^Si:1.5%tiT (^SS^r tJO. 47^0 . 50 
10 %) .f^:O.3-'1.55^P:0.O2%t^T>S:O.O05%t^T.Cr:18--2 
65^Ni :20--40%.W:0. 5-^10.0%, Nb:0. 05-^0. 4% {WAWtC 
t3:0.18^0.23%) ,Ti :0. 01^0. 2%. B:0. 003-^0. 008%>N:0. 
05'-'0.3% (^Jtei^'ir^SO. 008-^-0. 147%) ^sWL'^5 6tC 
iJ>:>S tCl^:. (3 r . hto:0. 5^2 .0%fc<:t ^ciJMg:0 .001-^0 . 
05%> Ca: 0 . 001^0. 05%. ^±Sl7t;^ :0 . 001— 0 .155BCD ^ 1 

[0 00 8] 4$ll§2000-129403#^?S^C{S. C:0.01~0.2 
0% (^Jf ^ L < ti0.035--0.15%) , Si :3.0%WT (Sf S U 
20 < tSO. 5-^2-0%) , Mn:0. 01— 3.0%, Mi :15. 0—40.0%, Cr: 
15.0— 30. 0%, Mo: 0.01— 1.0% ,W: 2. 0—8.0%, Nb: 0.05— 0.8 
%.Ti :0.2%WT ,B:0.006%t(T ,N:0.05— 0.25% ($? ^ U 
< tS0.07— 0.02%) ^aWU>W/Mo7!)52tl_h^CN'Fe20— 55% 
^WT^C i.M^CTaO.Ol- 0.5% ,ZrO. 001— 0. 2%,Hf0.0 
0i-0.2%tDiaj':>i±^^WT^:t-;:<r:^'r h.^.iSf^.^ 

^ i -E- n ^ ffl I ^ /c -< 5^ ^ ig ^, ^ 75 5 ^ m 5 n ri ^ ^ o 

[0009] 

[0010} mMmm(^cM-r^mm±(om.,^.ti^hi,t. m 

W:at4^CP^SI^WT^o Sn^. itfM^6-32248S^^i>#f|iB 

tictDiStltj. mi2000-129403^<2>fRiStJ^COe^»J<t ^^C. 

[0 0 1 1 ] ^§^mift. ^^^comm^mmu. m^mE. 
50 n^^wu. tj::i6i)^-Dm^mci:>mtifcmm'^^^ y 



3 

[0012] 

imM^nnmr ^fc^cD^m ±iecDiijiit^. -^xco^^m 

^f&^t^meiss%x:\ C:0.02%WT. Si:l.d%WT. Mn:2.0 
%I^T. Cr:20--27%. Ni +€0:17--- 4 5%. Mc>fl/2W:2-^5%, 

[001 3 ] Cr+Ni+Co+2Cu44.1(MCM-l/2W)+24N^62 

[ 0 0 1 4 3 ccr^^^c. ^'^matmass%V. TiS 
CD - C3) <D C ^ ;^ ^ ^ »D b T ^ cfc t ^ 
0 8:O.Ol56yT. 2r:0.5%I':>(TO^^ 1 fit(± 
© Ca:0:02%liJ[T. Al :0 .136l':iT. La:0.04%l:UT. Ce:0. 

O Ti:0.5%WT. Nb:0.8%WT. Ta:1.6%WT. V:156lii 
[0 0 1 5] CCOI^Hjtj^ jaB„^|^7KtCcl:^Sgit^^?<^^C 

[0016] :$:ffeB^(7)^-7 h'$n<Dmmt. ^mm. m 

[0017] ^§^B^(D^-^mC:i6li^it^gL^<Dm^m 
[ 0 0 1 8 ] C: 0.02mT 

[ 0 0 1 9 } Si: 1.0 

[ 0 0 2 0 ] Mn: 2.0%l':^T 

[ 0 0 2 1 ] Cr: 20—27% 



(3) 2002-69590 

4 

i^^DS^ 20-- 2 7%CD$ESil^ <i ^ o 
[0 0 2 2 ] Ni+Co: l7--45% 

m^m(omm^±^^mr^ct^mcx. m^^mS-mit 

X. CdtHitm%X^^fc^. ^nLXNi-^Co^mDum. 
tLXiSi^o Ni+coO?^^DS;:)^i7%^«-Cti. iHAttOf^ 

±nmmmx'icttj:{.\ —-n. ui^o ^A5%^m^xm 
10 mi.xh^(onmtm^-rhut>^^t>\ wn\^^Wj:^ 

J;:^^ctj:h. fi^oT, Ni+Co(D/^^ai:^i7'-'45%£DiESl^ 

[0 0 2 3] M0+1/2W: 2-' 5% 

x/2wc\^tmmx'»>hfc^. ^t^\^xm^x/2^mmm, 

ibT!S'^o S^or. MD+l/2WC7:)^JjOS^2~5%^D$ESf*) 
20 if^o 

[0 02 4] N:0.01'--0.3% 

^^f^oifsjB^tc, %M(D^-7sTi-^ vmn.^^mt'^ 
mxhhf)\ o.rA^mx^mi]wx[tmm:=i:^ m^'^^l 

[0 0 2 5 ] Cu: 0.1-3% 

30 cumn<Dmm±^\^±.^^^i^^. o.-\5^m(omn\x\it't 

14^5^11:$ -ti^o trfoT. cu(7)r^;jDM^o.i'-3%coiGS 

[0 02 6 ] B.Zr: 0.0a3^,2r^ 0. 5%CD ^ 1 ^i^± 

?!>s. o.oi5&^^K.r?35finT5<t^!g^Si£Son(DftifS]^s 

b<T^. ^-:.r, B^^^^JD^-^ii^^^iO.Ol^^WTiT 
40 Zrh. mmc^tLm^m.<D\^±f^cn^.i)^^^t>K 0.5% 

fi^or. Zr ^y^J}nT^ii^(i0.5%WTcb-r^o 
[0 0 2 7 ] Ca.Al ,La,Ce,Y: Ca^ 0.02%.Al ^ 0 .l%,La^ 
0.04%,Ce^0.04%,Y^0.15fiCD^^ 1 fiJ^± 

Ca.Al ,La,Ce,Yti, 1 llJ^±^:i>Mf^?]DT^ C cb J: 

CartSO.02% AiriJ0.156. Lar'ti0.04X Cer't3:0.04 

%. Yr'tJo.i%^jaAr?^»D-r^i. iicof^irBi^nxt^^^^ 

50 it^^±mmmi>^S.{^'^r<fj:^.U'^X. Ca,A1.La,C 



5 

e,y=^mnu-r^m'^lit. Ca:0.02%WT. Al:6.l3dUT. I 
a:Q.QA%\iXT. Ce : 0 . 04%U:^ T . Y:0.1%WTO 1 fli^ 

[ 0 0 2 8 ] Ti ,hb,Ta,V: Ti ^ 0. 5%,Nb^ 0.8%Ja^ 1.6 

%,v^i56co^ 1 miu± 

Ti,Nb.Ta,v tj. m^(ommt^iS'^Lrmim^BfS^ 

mU-r^m^ii^^. T1:0.5%WT. Nb:0.8%WT. Ta:1.6% 

[0 0 2 9} it^f^^(Omm.^: Cr+Ni+Co+2Cu+4.l(Mo+ 
1/2W)+24N^62 

[0 0 3 0 ] 

R = Cr+Nl4C0+2Cu+4.1(M04l/2W)+24N (1) 

[0 0 3 n ^cDOimcxK). t>^^tsM^ 

S^gt;t5F4 <!: U r i^g ^ n ^ iH:ftt* i^^JV^mmX' ^ h . 

Cr+Ni 4CO+2CU+4 . l(Mo+l/2W) +24N^ 62 (2) 

[ 0 0 3 2 ] /ccid. cn^cD-^K^c^oi^T 

[0033] 

[0 0 3 4] :^mm^'dm<:mi^h:^y^lyiyMn(Dit 

^jSL^kt. .SBBTaFr^K • mWnn7mi%x(D^mm(om^ 

mmm§.x§^^-rh^mc^hmwTmj:m'M:^K mm 
m'kmmbxi^^'^m\±^^:K^i.^ctmM^:^^tU'^ 



(4) if#rj 2 0 0 2 - 6 9 5 9 0 

6 

/Co 

[oo3 5)^^>^^. :^§^mo:>s^^t-r_h^mm^.x 
M<'C^i.^m^mm\ mmi^xmmm^m^xi^^t 

[0 0 3 6 } ^cx\ mfcmKi^.i)^h<Dm^\^\^±.ikm 
10 it&m(D^m^t^. vi^miotixi^hcr^^m(op^fjih 

[0 0 3 7} C(D{m^C-?\.^X^m-t.^t. ^«ttf^± 

( ;^ f > u xii) (om¥.m^^(DmA^tm'^L^xi^h^ 

^0). m-^r^mim^x(ommm(D^itnkm^(D'<^'pm 

20 ^m^Lxi^ht^m^tih. mm(^cLxWLm^ 

ffl 1± ^ ^ ^ ?f ^JT o /c W m C C ^ ^ ^ o 

[0 0 3 8} ^CT\ ®fb.g^^-^ONi(7:)llig;^?>;^iS«A 

tmAo^n^hicmm.^o:>mmcmnx^h\^A±. &.m 

(D7.-ryiy7.mxh^xi>. +^^nfcm^\itmnx 
^^%xh^. cti^^m^ti^x^'y-j vmtttwt 

30 Mb /Co 

[0 0 3 9} ^l^rtS. Cr.Ni ,Fefto5iC^CD-^^fam^^ 
it$-tiT,m^^-tt/c^I^(D^#^mfiU/c. t^f^^il 

ibTtS. Cr^205^J^±(tr'5>i^^i!:^^^^C<h. Ctlt 

(0[^±.(<Ci9t^L'OytMLl,X. n.Mo.Cu^^* C <b ;55H^ 

6^^<b/j:o/c„ 

40 [0 040} LtJ^^L. MD4di:C>wcD;^^Dtc-:>li-Cti, If 

< m^\^^C^Wj:it^f^^^'m^^^'d:htc^X$:> 

[0 04 1 ] m\^(o^^m.wmt ursn-^/cs^^tccj. « 

50 Mgr^^o ^(T)!!!,^^.;?)^^^*, ^^\^(0^m%m,i^^^- 



[0 0 4 2] ^mm^t. ti±(7)^x7^tcso-^. i^v^is 

[ 0 0 4 3] P: 0.002-^0.02% 

Si7g«t4^^{t$#^„ L^^L. 0. 00256*?^ ^rffiT 
[0 04 4 ] S: O.O-imT 

[0 0 4 5] N: O.lS'-O.B?^ 

[0 0 4 6 ] ^§^mcoMm'k^y y \'m<DMmBm.t u 



(5) 4$r^2 002-69590 

8 

[0 0 4 7 ] 

7^ > u ;^ r L . g|iSf^i2oo"C 
tci53fsu. mri\EEm^mLX30(mmmm^nm.utc. 

' [0 04 8 ] m^mmm^mm<Dmnm^^j:am'^ 

mm!^Lfc90mm(0}^mM:^yy^tm^'^X. 90mnH30m 
fn+.30mm+90mfrit240r7im/l^k:M*3^#/Co Cta6 2ffl(D^ 

[0 04 9] CO^yy KX^^'^iisoXtci^aML. E 

TitxoxmrsE.m^mu. ^^^lAmmcomtfjiLfc 

^LT^o°aib/<lo KliO^-tt^^/lctO. 135m 

20 gf±±tfr^:fti^®|oc«L/c. 
[0 05 0] 

[sn 



C6) 



2002-69590 

10 





O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


^* 


0.482 


0.374 


0.288 


0.471 


0.463 


0.503 


0.598 


0.450 


CO 

d 


0.537 


0.517 


0.443 


0.525 


0.534 


0.535 


0.591 1 


0.532 


0.464 ! 


0.488 


v> 

V) 
CQ 

E 

iff 




65.66 


78.28 


93.74 


72.43 


73.15 


6958 


63.43 


75.46 


76.04 


68.48 


68.64 


CO 

p 


68.04 


70.30 


67.05 


65.93 


68.34 


73.83 


7259 


G 




Al: 0.1 


Ti: 0.33 


Zr 0.1 1 
















8: 0.004 1 


0.003 


CO 

o 
d 


: 0.36 1 


Ta: 1.2 I 


Ti:0.25.Nb:0.44 


CO 
CO 
CD 

CO* 
o 

O 

d 
GO 


8:0.004. Ca:0.003 
La:0.03 


Ca: 


Ce 


i- 




0.23 


0.22 


0.22 


0.21 


0.22 


0.26 


0.21 


Ol 

o 


0.23 


0.20 


0.21 


0.22 


0.20 


0.22 


0.21 


0.16 I 


0.21 


0.19 


0.20 




p 
d 


d 


o 
d 


CM 


o 
d 


o 
d 


CM 


o 
d 


o 
d 


CO 

d 


o 
d 


o 
d 


o 
d 


o 
d 


o 
d 


o 
d 


o 

CD 


o 
d 


p 
d 


o 








C3 






o 

CO 


to 


eg 

-Kir 


CM 


LO 
'ft 


<o 


CO 




CO 




in 


p 
in 




Cr 


20.3 


22.1 


23.2 


24.0 


25.0 


24.4 


21.3 


20.3 


24.9 


26.6 


22-5 


24.6 


24.4 


LO' 
CM 


24,5 


21.0 


21.9 


CO 
CM 


25.2 


Co 


0.01 


0.03 


0.03 


0.01 


0.01 


100 


0.01 


0.02 


0.02 


0.02 


0,01 


o 
d 


LOO 


iOO 


0.00 


0.01 


0.01 


0.01 


0.01 


z 


CNJ 

CO 


OJ 
CO 


40.5 


CM 


CO 
CM 


17.6 


22.1 


25.1 


25.5 


CO 
CM 


o 

CM 


22.3 


CNJ 

C7> 


CM 

d 

CM 


18.4 


19.9 


20.3 


22.8 


22.6 


P 


0.77 


0.71 


2.73 


to 


LO 


1.03 


d 


2.81 




1.46 


0.82 


1.49 


1.00 


m 


d 


1.33 


CM 
CO 


1.43 


r-- 
d 


LO 


lOO'O 


000*0 


0.000 


0.001 


0.001 


0.000 


0.001 


LOOO 


0.000 


0000 1 


0000 


0.000 


0.000 


0.000 


0.001 


0.000 


0.000 


0.001 


0.000 


CL 


0.008 


0.007 


0.006 


0.006 


0.004 


0.005 


0.007 


0.004 


0.006 


0.008 


0.005 


0.004 


0.005 


0.008 


0.007 1 


0.006 


0.008 


0.006 


0.008 


c 


0.13 


0.14 


d 


1.47 


1.60 


1.05 


0.17 


0.79 


0.31 


0.18 


0.15 


CM 

Id 


uo 
p 


0.12 


0.18 


0.24 


0.22 


0.23 


CO 

p 


CO 


CNl 

d 


0.13 ' 


0.15 i 


0.18 


0.28 1 


0.24 


d 


0.20 


0.22 


0.14 


0.18 


0.18 


0.24 


r-> 

CM 

o 


in 

CM 

d 


0.19 


CM 
CM 
CD 


0.25 


d 


O 


0.004 


0,008 


9000 


9000 


0-005 


0.016 


0.007 


0.005 


0.010 


0.008 


0.007 


0.007 


0.008 


0.005 


CX> 

o 
d 


0.014 


0.013 


0.015 


0.OO7 






CM 


CO 




lO 


CO 




GO 




o 




CM 


CO 




in 


CO 


r- 


CO 






^4- S SI 



10 05 I] m-mmiit. hv^ouji^iy^mmm 

1 (^c^tsbXTf-^-^, 



[ 0 0 5 2 ] ^mMm'^^^(DmrBmj:\±u. tun^jJE 

0. 6p/nf hC=0. 66mfn/year)*?i(7)KAiIS?J^^i^fi$tT' ^X\.^ 
50 [0 0 5 3 ] CC7>^:t:iI^CDgS{iC=0.66fnm/vear);!)S|i 



OTti. -B?iJx.t^. 6mm+3.3mrir-llmrn+3.3rTin;!)^^^6tl. 

R^y^ > Hr°l^:fCC^f3llT'^^. Cnti. 1 ton/dayCD 
Xm6^^nJi'7"-5'> h r*J^ S nrt^ 5 l^/f 10- 15mm CD 

[0 0 5 4) ^^^o:>it^fSi^^^:^§^B^(Dmm(^CAhtj: 



if^^ 2002-69590 
12 

[0 0 5 5 ] 
(^2) 



(8) 



13 



4$r^ 2 0 0 2 - 6 9 5 9 0 
14 



la 


C 


> o 


X 


c 


o 


0 


X 


o 


c 


< 


< 


<3 


X 


<3 


< 


< 


< 


0 


< 




i 

0 O 


(£> 
O 


CO 
o 


r- 
oo 

CD 

o 


CM 
CO 

d 


o 

OO 

d 


d 


CO 


in 
r- 
d 


CM 

o 
m 
d 


to 

CO 

d 


cn 
CO 

d 


in 
r- 

d 


cr> 
in 
in 
d 


tn 
d 


CO 
CM 
CO 

d 


o 

CO 

d 


o 

d 


in 
rr 
d 


en 
E 

ju 




o 

C\ 

c6 

CD 


CO 
(O 


o 

CO 


g 

CO 
CO 




CO 
CO 


CO 


lO 

CM 
(O 


O 

in 
OO 


o 

CO 


o 

ro 


P 
CO 


CO 
CM 


in 
P 
(d 
CO 




in 

CO 
CM 
CO 


CO 
CO 




in 






















B: 0.015 










Ti: 0.54 \ 




»5 




ro 

S 

d 
m 




CM 
CM 
O 


CO 

o 


CM 

d 


CM 
CM 

d 


CO 
CM 

d 


CM 

d 


O 

Csl 

d 


OO 
CM 

d 


ro 

CM 

d 


CM 

d 


CM 
CM 

d 


CM 
CM 

d 


CM 
C\i 

d 


Csl 

d 


d 


o 

CM 

d 


OO 

d 


o 

CM 

d 


CM 

d 




p 


p 


p 


p 


^1 

^1 


p 

o 


p 
o 


p 


p 


d 




p 
o 


p 
o 


p 
o 


d 


p 
d 


p 
d 


p 

d 


p 
d 


o 


to 


CO 
















CD 

CO 


CM 


p 


P 


CM 


UO 


CO 


p 

CO* 


p 

CO 


p 
^* 


O 


CO 


r- 
d 

CM 


(d 


lO 
CM 


CM 






p 


CM 


o 

CO 
CM 


P 
CM 


CM 


P 
csi 

CM 


d 

CM 


in 

CM 


p 

CM 


p 

CM 


o 


CSI 
lO 
CM 


o 
o 


O 
O 


O 
O 


o 
d 


d 


o 
d 


CM 

o 
d 


d 


CM 

o 
d 


CM 
O 

d 


o 
d 


CM 
O 

d 


CM 
O 

d 


O 

d 


O 

d 


O 

d 


8 

d 


o 

d 


o 

d 


o 
d 


z 


eg 
O 

CM 


03 

a> 


CO 




P 


o 

CM 


lO 
CO 

eg 


in 

CM 


P 

in 

CM 


CO 


P 
uo 

CM 


P 


CM 


Cvl 


d 

eg 


p 

CO 


CM 


p 


CM 




o 


CO 


s 


^1 


r— 
d 


CO 

d 


CO 

d 


CO 


p 


cn 


p 


CO 




CO 


OO 


CO 




CO 


CO 


r- 




CO 


1 

o 


o 


d 


8 

d 


o 
o 
d 


o 

8 

d 


i 

d 


o 

§ 

d 


i 

d 


8 

O 

d 


g 
d 


8 

o 

d 


o 

C~~) 

d 


8 

d 


8 

O 

d 


o 
o 

d 


g 

d 


§ 

d 


8 




a. 


o 
o 
o 


to 
o 
o 
o 


OO 

o 
o 
d 


o 
o 
d 


CO 

o 
o 
d 


r- 
o 
o 
d 


CO 
o 
o 
d 


CO 
o 
o 
d 


o 
o 
d 


CO 

o 
o 
d 


O 

o 
d 


r- 
O 

o 
d 


o 
o 
d 


CO 

o 
o 
d 


in 

o 
d 


O 

d 


CO 

o 
d 


CD 

o 
d 


i ^ 




c 


GO 

o 


00 


CO 

d 


d 


d 


CO 

d 


CO 
CO 

d 


in 

C\> 

d 


CO 

d 


r- 
p 


in 
p 


d 


p 


C7> 
GO 

d 


OO 

d 


CM 
CM 

d 


CO 

d 


in 

CVJ 

d 


CM C 

o ^ 




CO 


IT 
CM 

o 


cv 
csi 
o 


CM 

d 


o 

CM 

d 


CM 

d 


d 


d 


d 


in 

CM 

d 


CO 

d 


CM 
CM 

d 


o 

CM 

d 


d 


CM 

d 


CO 
CO 

d 


d 


CO 
CM 

d 


CsJ 
CM 

d 


5 S 




O 




s 

o 

G3 


o 
o 
d 


^ 
o 
o 
d 


IT) 
O 

o 
d 


o 
o 
d 


in 
o 
o 
d 


in 
o 
o 
d 


CO 

o 
o 
d 


o 
d 


OO 
o 
o 
d 


CO 

o 
o 
d 


o 
o 
d 


CO 

o 

O 

d 


in 
o 
o 
d 


o 
o 
d 


o 
o 
d 


o 
d 


§ + 

o i- 








CO 






CO 




CO 


c?> 


o 




CM 


CO 




in 


to 




OO 






^ m m 



^ Ifi 

^ < 



[0 05 6 } J:b$i^iPi(7)^-t^^^<D^rBlJJDX'eccoiir(J. 



50 [ 0 0 5 7 } C C7)^ ^ ^C, ^ 1 ^C.T^f ^H^lirti , ?3S^D 



(9) 

15 

10 0 5 8} 



2002-69590 

16 

scwo mmn^mit) mmy^y:^ hommmj^^c^mu 



\ 





3 1 ] 




f \ 








^ftMH 
















■ ''^'■■■-■^^ 


■«(:*MMft.4MA^ 

, I t ■ 1 1 1 1 > 1 ■ . ■ 





40 50 60 70 aO 90 

R = Cr»*irtCo+2Cirf4.1 CMo*1/2W>*44N 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



Ca BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




c 



